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ENGINEERING EXPERIMENT STATION 
Georgia Institute of Technology 
A Unit of the University System of Georgia 
Atlanta, Georgia 30332 
• 	July 8, 1983 
Mr. Joe Mikolajczak 
NUSAC Inc. 
1850 Samuel Morse Drive 
Reston, Virginia 22091 
Reference Project A3561 Your P.O. No. 83-159 
Dear Mr. Mikolajczak: 
Analysis has been completed on the three nuclear reactor fuel 
pellets submitted to us for examination. The samples were identified 
as follows: 
Tray No. 4600 
2.90% 0
235 
Tray No. 5067 
2.90% U
235 
Tray No. 6512 
2.90% U
235 
Each pellet was cylindrical and approximately 1/2 inch long by 
3/8 inch diameter. They were sectioned transversely and one half of 
each sample mounted together in a single castoglas resin block. The 
transverse section was wet ground using 220,320, 400 and 600 silicon 
carbide abrasive papers. Prepolishing was done with 400 grit on canvas 
and final polishing with 0.05 micron alumina on felt. 
Macrographs of each cross section were made at 8X. Samples 6512 
and 5067 appear similar but sample 4600 appears to have slightly more 
porosity. 
The samples were etched using a solution of 90% H 2 02 and 10% H2SO4. 
Micrographs were made at 250X to show grain size. The original polaroid 
micrographs were given to Mr. Will Smith during his visit. A set of 
8X10 prints used to measure grain size is included with this report. 
Grain size was determined by randomly applying a fixed length test 
line and counting the grain boundary intercepts. Results were as follows: 
AN EQUAL. EMPLO1WENT,F_DOCATION OPPORTUNITY LNSTITUTION 
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Tray No. 4600 	13.34 microns 
Tray No. 5067 	15.42 microns 
Tray No. 6612 	14.34 microns 
After etching the samples were stained by immersing for 3 1/2 
minutes in an aqueous solution containing 15% H 2 02. This treatment 
shows UO2 rich areas as light blue and free gadolinia appears as white 
crystals. UO 2 was readily evident in all samples but no free gadolinia 
was seen. Two color micrographs at 250X were made of each sample and 
are included with this report. 
An attempt to visualize the gadolinia distribution in the samples 
using the SEM with energy dispersive X-ray analysis was not successful 
due to the detection limits of the equipment. 
If you have further questions please let me know. 
N_ery trul v yours.. 
JohnL. Brown, Head 
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